The application of cardiovascular guidelines and risk tables may be impeded by many barriers. In the present paper, we explored the role of patients in the feasibility of cardiovascular preventive care in general practice. Patient-related barriers were examined by means of a qualitative study. Fifteen GPs audio-taped one or two consultations on primary cardiovascular preventive care. The tapes were used to guide the subsequent semi-structured in-depth interviews with patients. Twenty-two patients were interviewed. Patients' understanding of prevention of cardiovascular disease (CVD) was often insufficient. The risk table and the multi-factorial approach were difficult to understand. Risk perception was often unrealistic and dichotomous, and mainly based on personal experiences. There was a demand for more information and cholesterol tests. At the patient level, many barriers impede effective prevention of cardiovascular diseases. In particular, the highly individualized high-risk approach needs to be explained to patients. Educational patient materials, intended to support both the GP and the patient, should take into account the ideas, fears and expectations of patients.
Introduction
In Britain and the US, the primary prevention of cardiovascular diseases (CVDs) is increasingly guided by specific risk tables and accompanying recommendations (see Table 1 , showing part of a Dutch risk table). Risk tables are intended to estimate the absolute risk of coronary heart diseases of individuals without CVD and subsequently provide options for decisions on multiple risk management such as drug treatment, life-style change or reassurance. The estimated (10 year) absolute risk of myocardial infarction is based on combined information on the risk factors age, sex, diabetes, smoking, blood pressure and cholesterol [1, 2] . When a patient is at high risk, various treatment options may occur, and the portrayal and discussion of options is considered to be the pivotal stage of shared decision-making [3] .
General practitioners (GPs) often deviate from the guideline, resulting in problems such as repeated unnecessary diagnostic testing and over-treatment, where reassurance and explanation should perhaps have been the preferred management [4] . Conversely, it seems difficult to motivate high-risk patients for preventive strategies such as life-style change or long-term drug compliance. Many GPs experience pressure from patients who demand unnecessary testing or medical treatment [5] . Active participation by the patient could lead to improved patient compliance with life-style advice or pharmaceutical treatment, as well as to effective reassurance and patient satisfaction [6, 7] . The question is whether patients correctly understand the information about their risk and the options for management. However, explaining risk factors and risks is difficult [8] [9] [10] [11] . Optimal use of cardiovascular risk tables requires a thorough insight into the barriers at patient's level that play a role during a consultation about cardiovascular disease prevention. The objective of the present study was to explore those barriers that impede effective communication on cardiovascular risk and prevention during consultations in primary care. Insight in Table 1  Part of the risk table of the Dutch College of General Practitioners Guideline on Cholesterol (for non-diabetic men) those barriers may help to translate the risk table into the patient's concepts and language, and improve the conditions for shared decision-making.
Methods
Three hundred GPs in the southern part of the Netherlands were invited by post to participate in this qualitative study. The first 20 GPs who responded immediately were visited. During the practice visit, they received additional information about the study, the use of the tape-recorder, how to obtain informed consent, the selection of patients, and to use the risk table. Each GP was asked to recruit the first two consecutive patients, between 40 and 70 year of age and without established CVD that he or she met in a consultation in which the risk table was applied to discuss a patients' cardiovascular risk. At the start of the consultation, the GP asked the patient to sign an informed consent form for audio-taping the consultation and a subsequent interview at the patient's home.
Each patient was interviewed by one of the authors (JV) 1-2 weeks after the consultation. She listened to the audio-tapes of the consultations to prepare herself for the semi-structured in-depth interviews at the patient's home. Patients were first asked to recount whatever they remembered from the consultation and then how they felt about it. Thereafter, patient's knowledge and expectations related to CVD prevention, risk factors and risk management were explored, based on the events in the taped consultations. The interviews were audio-taped and lasted between 30 and 90 min. At the end of the interview, demographic characteristics (Table 2) were obtained by means of a questionnaire in which the highest level of education and last occupation were items for measuring social economic class (SES).
The tapes were transcribed verbatim, and the transcripts were read and coded independently by two of the authors (BvS and TvdW). The coding of themes consistently followed grounded theory rules, all the emerging themes were directly supported by verbatim data from the interviews or the consultations. We did not set out with the overarching aim of generating theory from the findings.
All barriers related to prevention of CVD were coded. Coding differences between authors were solved through discussion. This approach allowed both expected (from the literature) and emerging themes to be explored in subsequent interviews. This process was continued until data saturation was reached, i.e., no new themes emerged [12] . After the coding of all data was completed, the codes were categorized as patient's ideas, fears and expectations. This model fitted best to our data [13] . a Cardiovascular disease in first degree family member before the age of 60 years.
The study was approved by the ethics committee of the University Hospital of Maastricht.
Results
The 15 GPs selected 30 patients. Six patients were excluded because of a missing audio-tape of the consultation and another two patients were excluded because missing interviews. Therefore, the study involved 22 patients. For demographic characteristics of the patients see Table 1 .
The barriers relating to the patient's ideas, fears, and expectations before or at the consultation are summarized in Table 3 . Examples of barriers are illustrated below by patient quotes.
Barriers related to patients' ideas about cardiovascular disease and risk factors

Understanding cardiovascular diseases
Many patients showed insufficient insight in cardiovascular diseases to really understand their GPs explanation. Some patients showed a lack of knowledge about the aetiology, consequences, multiple prevention options and the influence of genetics. Some patients' knowledge was incorrect and fragmentary, based on experiences with close friends or relatives who had suffered of CVD. These experiences sometimes had a greater impact on knowledge and behavior than the information provided by GPs. The information provided during the consultation had sometimes faded, leaving only the emotion, e.g., the feeling of reassurance following the message that 'the test result was good'. Other persons shared a more fatalistic view of CVD as an unavoidable phenomenon, because they already had had a long history of unhealthy life-style. Or their fatalistic view was based on the belief that CVD is solely caused by genetic factors, not really influenced by environmental factors, and beyond personal control.
• Suppose, I get an infarction anyway in a few months, or in 5 years time, I would feel it has been a waste of effort. I would think: I wish I had smoked for those 5 years as well.
Understanding cardiovascular risk factors
Patients often overestimated the importance of cholesterol as a risk factor or even perceived cholesterol as the most important risk factor. One patient believed that a high cholesterol level meant that somewhere in his body an artery had become blocked. Many patients seemed to know that there are good next to bad types of cholesterol.
Some patients failed to realize that smoking is the most important risk factor. One patient even thought that it was dangerous to stop smoking; he thought that nicotine had become an essential drug for his body. Hypertension as a risk factor seemed to be accepted as a routine issue. A new patient accepted without further questions that he would have to use blood pressure lowering medication for the rest of his life, although losing weight and regular exercise could have solved the problem as well.
• I know so many people who stopped smoking and then died. So, it makes me think, could that happen to me as well if I stopped smoking? Because my body no longer receives nicotine?
Barriers related to patients' risk perception (fears)
Understanding the risk table Only two patients reported that they had understood the GP's explanation of the risk table. It was particularly the absolute 10-year risk, a key concept in the risk table, which patients found difficult to understand.
• Interviewer: Your GP has told you that you have a 23% risk of getting cardiovascular disease within the next 10 years. Does that number mean anything to you? [Patient:] Yes, it means I'll get cardiovascular disease within 10 years.
• I do not think they can conclude from a blood sample whether you'll get cardiovascular disease. I have seen it with my neighbour across the street. He had been in for a check-up and the hospital had said that everything was all right. Well, the day after that he had a heart attack and he was gone.
Cardiovascular risk did not seem to be a clear concept to many patients. Many of them perceived cardiovascular risk as a dichotomous variable, failing to appreciate the grey areas in between the extremes, in terms of the spectrum of disease options.
• Well, I mean, if your cholesterol is OK it means there's no more risk of cardiovascular disease, isn't that right? • You may say, it's one in a hundred. But what if I'm that one? One in a hundred means nothing to me; it's always 50-50 in a way. I do not care by how little the risk is reduced, as long as it's reduced.
Many patients evaluated their personal risk by comparing themselves with another individual in their social environment, with emotions being given greater weight than cognition. Their risk perception was rather optimistic, since they often compared themselves with a 'bad' example from a comparable group. To them, the exception proved the rule.
• I've known people who died 25 years ago, at the age of 23 or 25. But there's also my uncle, with his great big cigars and his short walk every day and a bottle of gin, he was 97, he broke a leg and he was dead within 3 months. It all contributes. But I also know lung cancer patients who have never smoked a cigarette in their lives.
The participants' cardiovascular risk perception rarely seemed to be based on facts; instead it was more often based on emotions like fear or concern related to experiences with family, close friends or colleagues who suffered from cardiovascular diseases.
• One of our friends from the sports club, aged 43 years, turned out to have very poor coronary arteries. And there we were thinking that sport was good for us. One after the other went to see his doctor to know how he was doing.
Some patients associated the phenomenon of CVD directly and unavoidably with ageing and death, and therefore did not want to think about CVD at all. By contrast, some of the older patients felt that they were 'on the list', which resulted in the kind of concern that drives patients to see their doctor.
Not alarmed Some persons seemed to seek risk to some extent. Despite the fact that they were aware of the risks to their health, they challenged death and continued their unhealthy life-style as long as they were not alarmed by any negative physical sensations.
• You do not just start to avoid risks; you need to have had a blow first. If I'd had to start using medication, that would have frightened me, it would mean they have to suppress it. That would really be a risk to me.
Some patients prefer to deny their risk and are not motivated to receive information; preferring instead to stick their heads in the sand.
• Ignorance is bliss, as they say. The more you read about it, the more anxious you get. I know, I'm sticking my head in the sand.
Expectations for information and treatment
There were also some barriers related to the interaction with the GP during the consultation, in terms of incongruent needs and expectations. Needs (e.g., repeated testing) and expectations (e.g., prescription of drugs instead of the advice to stop smoking) that are incongruent with the GP's management or the guideline recommendations did seem to play a role. Moreover, patients' expectations were sometimes directly influenced by the information they had gathered from other sources; e.g., the World Wide Web.
Expectations concerning health information and education
The need for information varied among patients; there was a category of patients who regarded themselves as well-informed, without any further need for information. These patients felt reassured or were not really bothered by information on CVD risk.
• No, it is like in the traffic; if I get in the car, I do not think about that I might have an accident.
Other patients did express a need for information, but some, who were insufficiently informed, made a proviso before accepting the information. In addition to the information, they demanded active aids or alternatives such as medicines that would help them change their life-style.
Another condition for accepting information was that they wanted non-committal advice, refusing any appeal to their own responsibility.
• I think that is wrong; you go there for some other disease and they still challenge you about your smoking. If I'm told to stop smoking they should also provide me with the means to quit.
Another category of patients, referred to as the 'worriedwell' by some authors [14, 15] , can be characterized as having a low cardiovascular risk, and still feeling the urge to ask for diagnostic or therapeutic interventions. They might be well-informed about their low risk, but nevertheless are anxious about monitoring their cholesterol level.
• I know I should believe what the doctor says, but then afterwards I start to think what if it's not OK, and then I get another blood sample tested. I think you should get a health check once a year.
Expectations about interventions/management of problems
The patient's reason for encounter was often a request (or even demand) for a cholesterol test. They felt they had a right to get one and expected the GP not only to meet their request, but also to use a uniform approach. Tailoring risk management to the individual patient, the so-called high-risk approach, as advocated in the guideline, seemed to be hard to understand. Despite the GP's explanation about the relative weight of one abnormal risk factor in the entire risk profile, some patients were not convinced and still asked for medication.
• I had 6.3 (mmol/l) serum cholesterol and my GP would not give me those pills. I know, there are all kinds of other factors involved, but my uncle also had high cholesterol and no risk factors and he still had a heart attack. Give me those tablets anyway.
It appeared that elderly patients experienced a greater need for information and screening. Some patients explained that regular checkups of blood pressure and serum cholesterol reduced their fear of becoming dependent. They anticipated the threat of physical decline.
• The older you get, the less risk you want to run. I never used to think about that before, but now I do. Life's too good to want to die now. Maybe, I should have a cholesterol check-up every 6 months now that I'm almost 60. It does not mean I'm old, but the risk of getting something is increasing.
Discussion and conclusion
This study confirms that prevention of cardiovascular diseases in general practice is impeded by various barriers at patient level. We found important barriers in three areas: ideas (insufficient knowledge about CVD or CV risk factors), fears (unrealistic perception of CV risk and misunderstanding the CV risk table), and expectations about information and treatment.
To ensure sufficient depth in the interviews all patients were interviewed at home to create an informal atmosphere and stimulate them to speak freely about their recent visit to the GP, where they had discussed their cardiovascular risk. The patients were told that no feedback about the results of the interviews was given to the GPs. Data saturation was reached after interviewing about 17 men and women of different ages and different social backgrounds. Although the GPs were about to include the first two consecutive patients that fulfilled the inclusion criteria, it is possible that some kind of selection bias occurred (e.g., higher chance of including a patient known by the GP as willing to participate). It might have resulted in an under representation of barriers, although the fact that the patients were recruited by 15 different GPs minimized the possibility of selection bias.
For the ease of presentation and to gain more grip and insight in the data, we attempted to use some of the existing social cognition models (The Health Belief Model, the Theory of Reasoned Action, the Trans-theoretical Model and the Theory on Illness Representations). We wanted to see whether our data could fit in one of these models, in order to understand how individuals risk perception influences behavior [16] [17] [18] [19] . But none of them could, and, in the end the classification in ideas, fears, and expectations seemed to fit best.
Discussion
It is not easy to explain cardiovascular risk to patients with the help of a risk table. Apart from its presentation, risk perception is influenced by many factors, such as experience in the family, age, sex, locus of control, etc. [20, 21] . It was rather striking that many persons had a dichotomous (risk/no-risk) rather than a continuous perception of the concept of risk. This was also found for prenatal screening where the perception of many counselees could often be characterized as a 'binary perception' process, and for subjects perceiving their carrier risks of Duchene muscular dystrophy [22, 23] . People seem to translate numeric risks into categories in order to make the information usable and show a wide variety in interpretations [24] .
The comparative evaluation of cardiovascular risk we found in our study could be labeled as "unrealistic optimism" [25] , one of the defensive biases in perceiving risk information [26] . People tend to estimate the chance they will develop a disease as less than that an average other person will. They compare themselves with the wrong group [27, 28] . The magnitude of this unrealistic optimism (i.e., the difference between risk estimates for oneself and for others) varies, but is particularly large for diseases that are believed to be preventable by individual action. For instance, some patients who were informed that they were running a high risk minimized the severity of the health threat by saying things like 'my father was still smoking cigarettes when he was very old' or perceived the risk factor as highly prevalent: 'everybody else runs the same risk, there are so many smokers'.
The risk of a heart attack was often experience based, assessed by recalling such occurrences among friends or relatives. Risk perceptions are shown to be influenced by several cognitive strategies while evaluating risks which explain some of the systematic errors observed in people's quantitative estimates of risk. People often evaluate a risk in terms of how easily they can recall past examples or how easily they can imagine such occurrences [29, 30] . Some patients preferred to deny their risk and stick their heads in the sand. These coping strategies are characterized by procrastination (delaying making a decision), hypervigilance (frantically searching information) and defensive avoidance (selective forgetting and selective inattention) [31, 32] .
The expectations for information varied among patients. Some were not interested at all, others were well informed or although well informed lacked the motivation (non-committal advice) to change their behavior. Some patients were both well informed and motivated but they did not know how to change their life-style. Perhaps the Theory of Stages of Change with pre-contemplation, contemplation, preparation, action and maintenance can help to tailor the information that is given by the GPs. In our study, nearly all patients expressed a need for more information. There are indications in the medical literature that patients also wish to participate in decision-making [33] .
Practice implications
For daily practice, proper communication and shareddecision making requires the GP to learn about patients' ideas, fears and expectations. Apart from training GPs in these skills, there is a need to develop educational material for patients [34, 35] . Such materials could support both the communication and the decision-making process, since pressure of time also imposes its constraints on the decision-making process, possibly resulting in a sub-optimal decision strategy [36] . Shared decision-making seems a valuable approach in primary prevention, and decision aids could support the GP and the patient as well as save time, [37, 38] though the effect of such decision aids remains to be investigated. A field test using a patient workbook for self-assessment of coronary risk yielded promising results [7] . We conclude that there are many barriers at patient level that impede effective primary prevention of cardiovascular diseases. Developing tailored educational patient materials could be a promising strategy to support the implementation of guidelines and risk tables and to help address patients' ideas, fears and expectations and facilitate shared decision-making.
